BACKGROUND: Studies using local samples suggest that racial minorities anticipate a greater preference for lifesustaining treatment when faced with a terminal illness. These studies are limited by size, representation, and insufficient exploration of sociocultural covariables.
RESULTS:
Respondents included 85% non-Hispanic whites, 4.6% Hispanics, 6.3% blacks, and 4.2% "other" race/ethnicity. More blacks (18%) and Hispanics (15%) than whites (8%) want to die in the hospital; more blacks (28%) and Hispanics (21.2%) than whites (15%) want lifeprolonging drugs that make them feel worse all the time; fewer blacks (49%) and Hispanics (57%) than whites (74%) want potentially life-shortening palliative drugs, and more blacks (24%, 36%) and Hispanics (22%, 29%) than whites (13%, 21%) want MV for life extension of 1 week or 1 month, respectively. In multivariable analyses, sociodemographic variables, preference for specialists, and an overly optimistic belief in the effectiveness of MV explained some of the greater preferences for life-sustaining drugs and mechanical ventilation among non-whites. Black race remained an independent predictor of concern about receiving too much treatment [adjusted OR=2.0 (1.5-2. CONCLUSIONS: Greater preference for intensive treatment near the end of life among minority elders is not explained fully by confounding sociocultural variables. Still, most Medicare beneficiaries in all race/ethnic groups prefer not to die in the hospital, to receive lifeprolonging drugs that make them feel worse all the time, or to receive MV. C ompared to whites, blacks are more likely to die in the hospital and to use intensive care 1, 2 , and life-sustaining treatments such as mechanical ventilation (MV), hemodialysis, and feeding tubes 3 . They also incur higher medical care costs in their last 12 months than whites [4] [5] [6] . Some, but not all, of these differences in end-of-life utilization are due to blacks' living in regions with higher overall end-of-life treatment intensity and spending 7 and their use of higher intensity hospitals 2, 3 . Further, some of these differences may be due to minorities' lower uptake of services and strategies, such as hospice [8] [9] [10] [11] and advance care plan documents in nursing homes 12 that change the acute care "default" near the end of life. Some of the differences may be due to systematically different preferences for treatment at the end of life among Electronic supplementary material The online version of this article (doi:10.1007/s11606-009-0952-6) contains supplementary material, which is available to authorized users.
minorities. Several studies using local samples have found that blacks and Hispanics are more likely to anticipate wanting life-sustaining treatments, even in the context of terminal illness or persistent vegetative state [13] [14] [15] [16] [17] [18] . Few of these studies have explored the potential sociocultural confounders of this association. In this study we describe preferences for end-oflife treatment by race/ethnicity in a national sample of Medicare beneficiaries and explore the independent effect of race/ethnicity after controlling for variables hypothesized to impact preference for and use of health services [19] [20] [21] .
METHODS

Study Population
The study population was a national sample of Medicare beneficiaries. The sampling frame was all community-dwelling Medicare beneficiaries in the 20% denominator file who were age 65 or older on July 1, 2003, alive and entitled to part A, part B, or both, between July 1, 2003, and June 30, 2004 , and residents of a US Hospital Referral Region (HRR) in 2003 and 2004 (N=6,384,199) . We drew a simple random sample of 4,000 beneficiaries as well as a simple random over-sample of 700 blacks from this frame. We obtained names and addresses from the Centers for Medicare and Medicaid Services (CMS), and identified telephone numbers from an electronic telephone matching service and directory assistance.
Survey
Development and Administration. We designed the survey instrument to assess beneficiaries' general concerns and preferences for care in the event of a terminal illness. We also collected information on socio-demographics, health status, social networks, and perceptions of quality and access to health care. See Barnato et al. and Fowler et al. for detailed description of survey development and cognitive testing 22, 23 and Table A1 (available online) for the wording of all survey questions used in the current study.
We fielded the dual-language (English/Spanish), mixedmode survey between March and October, 2005. If we could not contact the beneficiary by phone after a minimum of six call attempts to administer the computer-assisted telephone interview (CATI), we mailed a questionnaire that paralled the telephone interview along with a $5 cash incentive. We mailed a thank you/reminder postcard 2 weeks later and sent nonrespondents a replacement questionnaire packet (without a cash incentive) about 4 weeks after the initial mailing. We calculated response rate using the American Association for Public Opinion Research RR1 formula 24 .
Measures
Race and Ethnicity. We categorized self-reported race and ethnicity into mutually exclusive groups of non-Hispanic white, black, Hispanic, or "other," assigning multi-racial or ethic respondents using the hierarchy: black>Hispanic> other (Asian, Native Hawaiian or Pacific Islander, American Indian/ Alaskan Indian/Alaskan Native, or Other)>non-Hispanic white. If respondents endorsed a racial category but had missing data for Hispanic ethnicity, we assumed they were non-Hispanic; this included 28 blacks, 100 whites, and 14 "others." Of the 2,847 responents, 2,810 could be categorized into one of these four race/ethnicity groups.
Medicare Beneficiaries End-of-Life Concerns and Preferences. We used responses to five survey questions to create seven dichotomous dependent variables for the current study; two related to concerns and five related to preferences (Table A1 , available online). When dichotomizing responses, we treated answers other than "yes" or "no" (e.g., "not concerned" or "I don't know") as missing data. The concern variables were: concern about receiving too little medical treatment in the last year of life or receiving too much medical treatment. The preferences variables were: preference for dying in an acute care hospital, for life-prolonging drugs that have side-effects, for palliative drugs with potential for life shortening, and for mechanical ventilation to prolong life. We created a summative "positive attitude toward life prolongation" by summing the more intensive responses (concern about too little medical care, preference for dying in the hospital, for life prolongation, against potentially life-shortening palliation, and for mechanical ventilation).
Covariates. The survey collected extensive information about the beneficiary that could confound the relationship between race/ ethnicity and end-of-life medical treatment preferences. Using a behavioral model of health-care utilization 1 9 -2 1 , we conceptualized these variables as predisposing (age, sex, education, financial strain, self-efficacy, preference for specialists, and belief in the effectiveness of mechanical ventilation), enabling (living arrangements, social networks), need (self-assessed health status and pain), provider access and utilization (personal physician, emergency department, and physician visits), perceptions of their providers (physicians spends enough time, didn't get tests/treatment desired, quality of care), health-care environment (age-sex-race standardized spending in the last 6 months of life among beneficiaries residing in the HRR), and perceptions of the health-care environment (amount and quality of care in the community).
Statistical Analysis
We used ordinary least-squares regression for continuous variables and the chi-square test for categorical variables and EOL concerns/preferences to test for differences by race/ ethnicity. We performed multivariable logistic regression for each of the seven dichotomized dependent variables and multivariable ordinal logistic regression on the summed index of six measures, treating race/ethnicity as the primary independent variable. All models were controlled for age and self-assessed health status; additional covariates included those associated with the dependent variable in univariate analyses (inclusion p-value≤0.2) and retained in the multivariable model after manual stepwise backward selection (retention p-value≤0.05). We incorporated sampling weights in all analyses and used STATA 9.1 (StataCorp, College Station, TX).
Human Subjects and Role of the Funding Sources
The study was approved by the the Committee for the Protection of Human Subjects (CPHS) at Dartmouth Medical School and the Institutional Review Board (IRB) of the University of Massachussets and deemed exempt from the requirement for written informed consent. This manuscript was reviewed by the CMS to ensure protection of beneficiary confidentiality. The authors had full independence from the funding agency, the National Institute on Aging, and CMS in the design, conduct, analysis, and reporting, and all authors had full access to the primary data.
RESULTS
Survey response
Among the 4,700 sampled, 90 were ineligible (dead, institutionalized, or cognitively impaired). Among these 4,610 potentially eligible beneficiaries (including those never successfully contacted), 2,847 responded for an overall response rate of 62%. The non-contact rate was 4%, and the refusal rate was 5%. The response rate for the black over-sample was lower than the national random sample (48% vs. 65%). The lower response rate among blacks was attributable to a lower contact rate; the refusal rate was lower among blacks. We obtained phone numbers for 75% of the sample. Slightly more than half of all respondents (55%) responded by phone, the remainder (45%) by mail. Compared to non-Hispanic whites, blacks were more likely to respond by phone and Hispanics more likely to respond by mail. Those with higher education levels were more likely to respond by phone. Itemlevel non-response was significantly higher for mail compared to phone mode for all end-of-life concerns and preferences.
Sample Characteristics
The respondents included 2,105 non-Hispanic whites (74.9%), 113 Hispanics (4.0%), 489 blacks (17.4%), and 103 persons of other race/ethnicity (3.7%). We compare the weighted distribution of sample characteristcs to the sampling frame from which it was drawn in Table 1 . Compared to the population, our weighted sample had fewer persons age 85+ (9.8% vs 14.7%) and fewer blacks (6.3% vs 8.1%). Hispanic ethnicity data are underreported in the enrollment file 25 and thus not strictly comparable to our survey self-report data. As expected, the different race/ethinic groups varied considerably in variables known to influence health care use (See Table A2 , available online). For example, all non-white minorities reported lower education and greater financial strain, less confidence in their ability to manage their health conditions, and an overly-optimistic view of the effectiveness of MV (specifically, 9.2% of Hispanics and 7.9% of blacks, compared to 3.6% of non-Hispanic whites believed that more than half of patients "requiring a respirator to keep them alive will get back to normal activities"). Non-white minorities were less likely to have a personal doctor, more likely to feel the doctor didn't spend enough time with them and to report not receiving some medical care they wanted in the last 12 months (nevertheless, their perceptions of their health care quality were similar to those of non-Hispanic whites). Although blacks and Hispanics were more likely to live in hospital referral regions with higher spending for Medicare beneficiaries, they felt that the amount and quality of medical care their community received was lower than others their age.
End-of-life Concerns and Preferences by Race
We report respondents' concerns and preferences by race, and the correlations among these variables, in Tables A3 and A4 , respectively (available online). The majority of Medicare beneficiaries of all race/ethnic groups say that in the event of a terminal illness with less than a year to live they would want to die at home and would not want to receive life-prolonging drugs with uncomfortable side effects or mechanical ventilation for 1 week's or 1 month's life extension. Fewer blacks (25.6%) than whites (42.1%) were worried about receiving too little medical treatment in the event of a terminal illness (and, conversely a greater proportion were worried about receiving too much treatment: 61.5% vs. 42.8%). However, with respect to particular end-of-life treatments, minorities were more likely to prefer intensive options than whites. Specifically, 17.7% of blacks and 15.2% of Hispanics want to die in a hospital, compared to 8% of non-Hispanic whites. More blacks (28.1%) and Hispanics (21.2%) than whites (15%) would want lifeextending drug treatment with uncomfortable side effects. Conversely, fewer blacks (49.3%) and Hispanics (56.6%) than whites (74.2%) would want palliative medications that might be life shortening. Finally more blacks (36.1%, 23.5%) and Hispanics (29%, 21.6%) than whites (19.3%, 10.8%) would want to receive ventilator support for 1 month's or 1 week's life extension, respectively.
In regression models adjusted for variables confounding the relationship between race and preferences for end-of-life medical treatment black race remained a significant predictor of all responses (Table 2) . Only Hispanics' preferences to avoid palliative drugs that might be life shortening and to die in the hospital remained significantly different than non-Hispanic whites. Blacks (p<0.0001) and Hispanics (p=0.009) had more positive attitudes towards life prolongation than non-Hispanic whites, as measured by the summed index of responses.
Several additional findings deserve note (See Table A5 , available online). Women of all racial/ethnic groups were less likely to worry about receiving "too little" medical treatment at the end of life and were less likely to want life-prolonging drugs. Those with less than a high school education were less likely to want palliative drugs that might be life shortening. Greater financial strain was associated with worry about receiving too much medical treatment at the end of life, and also with preference for dying in the hospital, for life-prolong- ing drugs, and avoiding potentially life-shortening palliative drugs. A greater self-efficacy score was associated with a marked decrease in wanting to die in the hospital or to receive mechanical ventilation for 1 week's life extension. Those respondents who preferred specialists over primary care providers were more likely to prefer to die in the hospital, and to receive mechanical ventilation for 1 month's or 1 week's life extension. An overly optimistic belief about the likelihood of return to normal activities after mechanical ventilation for lifesupport was associated with preference for life-prolonging drugs, against potentially life-shortening palliative drugs, and for mechanical ventilation for 1 month's or 1 week's life extension. Living alone predicted a preference for in-hospital death and against mechanical ventilation for 1 month's life extension. Those who attended church daily were less likely to want potentially life-shortening palliative drugs compared to those who never attend church, as were those with less than weekly personal contact with friends or family. Compared to those in excellent health, those with poorer health were more likely to worry about receiving too much medical treatment at the end of life. Having a condition that often caused pain or discomfort was associated with a greater odds of prefering palliative drugs.
DISCUSSION
The majority of Medicare beneficiaries of all race/ethnic groups say that in the event of a terminal illness with less than a year to live they would want to die at home and would not want to receive life-prolonging drugs with uncomfortable side effects or mechanical ventilation for 1 weeks' or 1 months' life extension. However, there were differences in the distribution of preferences for end-of-life medical treatment by race/ethnicity even after controlling for potentially mediating or confounding demographic and sociocultural variables. Specifically, black beneficiaries were more likely than Hispanic and non-Hispanic white beneficiaries to prefer life-prolonging drugs and mechanical ventilation; both blacks and Hispanics were more likely than whites to prefer spending their last days in the hospital and to avoid potentially life-shortening palliative drugs. Although blacks were more likely than whites to want lifesustaining treatments, they also were more worried about receiving too much medical treatment in their last year of life. We wondered if this was a reflection of concern among the majority of black beneficiaries who don't prefer aggressive endof-life treatment that the higher population prevalence of preferences for life-sustaining treatments among blacks would result in "statistical discrimination" 26, 27 by providers that would lead to more medical treatment than most blacks would prefer. Our data did not support this hypothesis, since there were no group-level differences in treatment preferences (for life-prolonging drugs, for palliative drugs, or for mechanical ventilation) among blacks who were and were not worried about receiving "too much" end-of-life treatment. There was a positive correlation between preferences for more intensive end-of-life treatment (preference for death in the hospital, for life-prolonging drugs, and for mechanical ventilation) and concern about "too much" end-of-life treatment among white respondents, but not among black respondents. The correlation among whites is paradoxical-we imagined those who would want more intensive treatment might be worried about receiving too little treatment and vice versa-but perhaps those who want more intensive treatment anticipate the possibility of "overdoing" it? That the correlation was not found among black respondents may reflect insufficient statistical power in the black cohort or point to systematic differences in the interpretation of the question about "too much" treatment by blacks and whites and a flaw in our survey question design. Without race-specific cognitive testing information about this survey item, we cannot interpret this finding; it deserves further exploration. The concepts of race and ethnicity in the health services literature are imprecise constructs 28 that conflate culture (e.g.,
beliefs, values, and customs), socioeconomic status, and "racialism" [i.e., "the ways in which we see, value, and behave toward others according to (some notion) of race"] 29 ) 30 . For example, Johnson et al. used a combination of sociocultural variables to completely explain black-white differences in advance directive completion rates and attitudes towards hospice 31 . We sought to approach the explanation of differences in responses to our hypothetical treatment preference questions by using the conceptual framework of the behavioral model of health-care utilization and found several interesting relationships. Among variables hypothesized to predispose individuals to use health services, lower education, financial strain, preference for specialists, and an overly optimistic belief in the effectiveness of mechanical ventilation were each associated with one or more preferences for "more intensive" end-of-life treatment. Among these, the most mutable (and Table 2 *All models adjusted for age and health status; individual models additionally adjusted for other significant predictors of each concern/preference, which may include sex, education, financial strain, self efficacy, preference for specialists, belief in the effectiveness of mechanical ventilation, living along, church attendance, less than weekly contact with friends or family, never attending social or community activities, daily pain/discomfort, and having a personal doctor †Odds ratios should not be interpreted as rate ratios for these concerns/preferences with prevalence>5% powerful) is the belief in mechanical ventilation, which may be a proxy for belief in health care technology more generally. Over 27% of blacks believed that 50% or more of persons receiving this life-sustaining treatment were returned to their normal activities, compared to 17% of non-Hispanic whites. In reality, 56% of patients who require mechanical ventilation for 48 h or more are dead at 1 year, and almost 60% of the survivors require caregiver assistance at 1 year 32 . This, of course, is in stark contrast to the popular representations of life-sustaining treatments 33 . Even among those with a more clinically realistic estimation of the effectiveness of mechanical ventilation, blacks were twice as likely as Hispanics and nonHispanic whites to want a ventilator for life extension of 1 month or 1 week.
Among variables hypothesized to enable the use of healthcare services, living alone was associated with a preference for dying in the hospital and not wanting mechanical ventilation. Daily church attendance and less than weekly contact with friends and family were associated with a preference against palliative drugs that might be life shortening. In our sample, relative to non-Hispanic whites, Hispanics and those of other race/ethnicity were less likely to live alone, and blacks were more likely. Some studies have implicated low support for inhome care as one factor in the low uptake of the Medicare hospice benefit among blacks 34 . Among terminal cancer patients, those with greater religiosness are more likely to prefer life-sustaining treatments 35 . The relationships between social networks and preferences for life-sustaining treatments have not been previously explored. Among variables hypothesized to affect need, those in less than excellent health were more likely to worry about receiving too much medical treatment near the end of life, but selfreported general health did not otherwise affect our measures of preference for end-of-life care. Those reporting a conditon that frequently caused pain or discomfort were more likely to prefer pallative drugs, even if they might be life shortening.
Among provider variables, having a personal doctor was associated with greater concern about receiving "too much" medical treatment. Although blacks and Hispanics were much more likely than non-Hispainic whites to report that their doctor had never or only sometimes spent enough time with them, that there was medical care, tests, or treatment that they did not receive in the last year, and that they believed their community received care of lesser amount and quality, none of these factors was associated with our measures of endof-life concerns and preferences. Interestingly, we found no differences by race/ethnicity in perceptions of the quality of one's own health care, but significant differences in perceptions of the amount and quality of health care in one's community.
Our survey has limitations, including survey and item-nonresponse, reliance upon a hypothetical scenario, and intentionally over-simplified preference questions 3 . Non-response may limit generalizability. The non-contact rate was much higher among minorities, as was ineligibility due to inability to complete the survey (generally cognitive impariment or severe physical debility). Item non-response was much higher for the mail survey than the phone survey, and Hispanics were more likely to complete the survey by mail. This could confound our analyses by race/ethnicity if respondents with a stronger preference for (or against) life-sustaining treatments did not respond to these items. Other potential mode effects include greater pressure for social desirability and greater cognitive demands for phone, compared to mail surveys. We created simplified survey questions, which may not predict actual treatment choices or receipt. Indeed, in a cross-sectional analysis of these data, higher regional end-oflife expenditures did not predict preferences for more intensive treatment 22 . We did not use decision theoretical approaches such as the standard gamble to ensure all respondents considered the same alternative when offered a choice like mechanical ventilation or drugs for life-prolonging or palliation, nor did we quantify the strength of preferences. The alternative to the treatment offered held in the minds of respondents may have varied systematically by race/ethnicity, given different experiences with the health-care system. Additionally, we created artificial dichotomies; for example, we asked about life-prolonging drugs that "make you feel worse all the time" and palliative drugs that "make you feel better, [but] might shorten your life." Life-prolonging treatments are not necessarily uncomfortable; indeed, many alleviate symptoms, and palliative treatments may extend life 36 . Although we used a simplified dichotomy for research purposes, we recognize the danger in perpetuating the myth, held by many acute care providers (and perhaps among minority populations), that palliative care is a means to limit life-sustaining treatment or allow death 37 . The implications of this misconception are important for all patients with life-limiting chronic illnesses, but particularly for minorities whose pain is even more undertreated [38] [39] [40] [41] . Another weakness was the lack of a measure of "trust" in the health-care system, a much vaunted 31, [42] [43] [44] but controversial 45,46 mechanism for differences in health-care use by race/ ethnicity. We hypothesized that beneficiaries' perceptions of the amount and quality of the health care received by their community were a measure of perceived equity that would capture a related construct. However, our community measure suffers from lack of specificity; some respondents may have considered those in their neighborhood, others may have considered a broader interpretation of "people like me" (e.g., religious or ethnic community). Finally, we used a hierarchical approach to assigning race/ethnicity; specifically, we did not treat Hispanic ethnicity as distinct from race, as is customary, nor did we allow multi-racial categories. So doing simplified our analytic models, but further oversimplifies the constructs of race and ethnicity. In summary, most Medicare beneficiaries say they would not want drugs with uncomfortable side effects or mechanical ventilation for life extension in the event of a terminal illness. Preference for life-extension, and mechanical ventilation in particular, is associated with an overly optimistic belief in its effectiveness, a misperception that we as providers should seek to rectify because it may have important implications for decision making 47 . From an epidemiologic perspective, our findings reproduce those from smaller regional studies that blacks are more likely than non-Hispanic whites to prefer more intensive treatment near death [13] [14] [15] [16] [17] [18] . Despite our efforts to control for a broad array of demographic and sociocultural variables, these findings may reflect unmeasured confounding since our survey items are imperfect measures of the concepts that we sought to measure, such as experience and perceptions of providers and the health-care system. And, of course, our findings should not be interpreted as permission to generalize; end-of-life treatment decisions always should be customized to individual preferences and goals of care.
